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FIELD OF THE INVENTION 

The present invention relates to cDNA molecules encoded by T cell receptor 
5 (TCR) genes and to antisense DNA molecules of said cDNAs and their use in the 
modulation of mesenchymal cell growth and cell functions. It further relates to the novel 
proteins, or peptides encoded by these transcripts, and uses thereof. 

DESCRIPTION OF THE RELATED ART 

10 MHC-restricted T cells express heterodimeric surface protein receptors (apTCR) 

co-localized with up to five additional non- variant membrane receptors (Stfomirigerrr989; 
Abbas et aL, 1994; Jameson et al., 1995). This TCR complex specifically binds processed 
peptide antigens associated with MHC molecules. The interactions of TCR with MHC 
bound peptides on various target cells may have consequences both in terms of T cell 

1 5 proliferation and in activation of effector mechanisms leading to target cell killing, graft 
rejection, and other biological effects. 

MHC class I gene products are widely expressed by various cell types while MHC 
class n molecules are expressed constitutively or are inducible in fewer, yet rather diverse 
cell tjTpes, such as dendritic cells, B lymphocytes, macrophages and vascular endothelial 

20 cells. By contrast, the T cell receptor complex is thought to be expressed solely by T cells, 
- wMch further possess complicated signaling cascades as weU as-specific ei^^ — - 
in TCR gene rearrangement. Thus, recognition of MHC presented peptides seems to be a 
highly specific T cell function. 

Functional TCR a and p chain genes, which are capable of being expressed as 

25 - polypeptides, are normally present only -in- cells of-the— T-lymphocyte-lineager-These - 

functional TCR genes are formed by somatic rearrangement of germline gene segments. 
Each TCR locus consists of variable (V), joining (J), and constant (C) region genes, and 
the p chain locus contains diversity (D) gene segments. In mice there are 20 to 30 Vp gene 
segments that are located 5* of the two clusters of C and J segments. There is a single Ca 

30 gene associated with a large 5* cluster of up to 50 different J segments and about 75 Va 
segments. There is a l^ge region of intervening DNA between Va and Ja exons, which 
includes the entire TCR d chain locus. During maturation of T cells in the thymus, the 
s TCR segments are rearranged in a defined order, resulting in the formation of functional 



TCRa and P genes in which V, D, J and C segments are in close proximity, to each other. 

The P chain locus rearra nges prior t o the a locus. The primar y transcripts c ontain 

noncoding intronic sequences between the VDJ and C genes, which are later spliced out. 
The functional T cell receptor is comprised of 2 polypeptides: the a chain is a 40 to 60 kD 
acidic glycoprotein, and the P chain is a 40 to 50 kD uncharged or basic glycoprotein. The 
V and C regions of a and P chains form intrachain disulfide bond loops, which might 
contribute to the formation of a tertiary structure and are presented on the cell menibrane. 
The C region contains the transmembrane domain and a short cytoplasmic tail thought to 
be too small to have intrinsic signal transducing properties. 

T cells (Qian et al., 1993; Yoshikai et al., 1984) as well as B cells (Cahnan and 
Peterlin, 1986) express a series of incomplete transcripts of TCRa and p, that vary in size 
and structure. These transcripts may be out of frame or their sequence may contains many 
stop codons. In some cases-mRN As encoding the constant- -region- flanked by an upstream 
spliced J segment were identified. In one case such a transcript of human TCRp, which 
contains an in-frame codon for methionine has been reported (Fagioli et al., 1991). 
However, no evidence for the existence of a protein encoded by these transcripts in T cells 
has been documented. TCR transcripts have also been reported in cell lineages other than T 
or B lymphocytes. Thus, TCRa mRNA was identified in murine kidney (Madrenas et al., 

- 1992; Madrenas et al.rTransplanation Proceedmgs 23: 837, 1991; Madrenas et al., I994)r 
A recent study identified in ephithelial tumor cells a partial TCRy chain. mRNA, lacking, 
the V region. This mRNA encodes a 7 kDa protein, TARP, wtdch is translated form- a 
alternate reading frame and is therefore not homologoxis to the TCRy protein (Essand et al., 
1999; Wolfgang et al., 2000). No evidence for TCRab or TCR6 transcripts or proteins was 
foxmd in this study. It is therefore generally accepted that TCRp transcripts are^ot foimd 
outside of the lymphocyte lineage and that TCR protein expressed at the cell surface is a 
specific T cell trait. ' - . > - ^ - . 

Mesenchymal cells play a central role in embryogenesis by directing 
organogenesis. In the adult organism, tissue remodeling, such as that occurring in wound 
healing, are initiated by mesenchymal fibroblasts. The. study of regulation hemopoiesis 
demonstrated that blood cell- formation is loceilly regulated by stromal mesenchyme 
(Zipori, 1989; Zipori et al., 1989; Zipori, 1990; Weintraub et al., 1996). Indeed, bone 
marrow-derived primary stroma as well as a variety of mesenchymal cells lines derived 
from primary bone marrow cultures exhibit an in vitro capacity to support hemopoiesis 




and, upon transplantation, promote the formation of bone and hemopoietically active 
tissue in vivo at the site of transplantation. The molecules that mediate t he i nstructive 
stromal activities have been shown to be a variety of cytokines and adhesion molecules. 
However, the molecules identified thus far cannot account for the wide spectrum of 
stromal cell functions and certainly do not explain stroma organization, stem cell renewal 
and other vital stromal functions. 

Mesenchymal cells from the bone marrow are well known to be obligatory for the 
maintenance and renewal of hemopoietic stem cells in vitro, and these cells are critical for 
the maintenance of hemopoiesis in vivo. This function of the mesenchyme is not restricted 
to blood cells. In fact, every tissue and organ is composed of a stromal mesenchyme 
support that'interacts'with the other, tissue specificcell" types. Thus, the growth and " 
differentiation of cells within different tissues, and the development of tumors, are all 
dependent on mesenchymal functions. 

There is an unmet need for and it would be advantageous to have polypeptide 
markers for mesenchymal cells that are involved in control of proliferation and 
differentiation of hemopoietic stem cells. Citation of any document herein is not intended 
as an admission that such document is pertinent prior art, or considered material to the 
patentability of any claim of the present application. Any statement as to content or a date 
of any document is based on the information available to the applicant at the time of filing 
and does not constitute an admission as to the correctness of such a statement. 

SUMMARY OF THE INVENTION 

The present invention relates to new mRNAs transcripts and encoded proteins, 

25 which are short versions^of a and p chains of the T cell receptor (TCR) as detailed herein 

below, and to uses of these molecules. 

The present invention relates, in one aspect, to a cDNA molecule 'encoded by a T 
cell receptor (TCR) gene, said cDNA molecule lacking V. region sequences and 
comprising a constant (C) domain and a joining (J) region sequence, and a 5' intronic J 
30 ' sequence upstream said J region sequence including an in-frame methionine codon. 

The novel poljmucleotide sequences disclosed herein and the corresponding 
proteins, polypeptides or peptides encoded by these polynucleotide sequences may be 
derived from any manamalian species including human genetic material. 
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According to another aspect of the present invention it is now, disclosed that 
mesenchymal cells express variants of the T cell receptor, and that these TCR variants are 
unique to mesenchymal cells. 

According to yet another aspect of the present invention these mesenchymal 
5 truncated TCR variants are involved in cell growth control. 

According to a further aspect of the present invention the mesenchymal TCR 
variants are either directly or indirectly is involved in the regulation of stem cell growth 
and differentiation. 

In one embodiment of the invention, the cDNA molecule is encoded by a mouse 
10 TCRp gene. The joining (J) gene sequence may be selected from, but is not limited to, 

- Jp2.1 and Jp2.6.- 

According to this embodiment of the invention, the joining (J) gene sequence may 
be JP2.1 and said 5' intronic J sequence including an in-frame methionine codon codes for 
a peptide of the sequence MENVSNPGSCIEEGEERGRILGSPFLas 
15 depicted in Fig. 4. In an alternative, the joining (J) gene sequence is jp2.6 and said 5' 
intronic J sequence including an in-frame methionine codon codes for a peptide of the 
sequence MGEYLAEPRGFVCGVEPLCas depicted in Fig. 4. The cDNA 
molecule in a preferred embodiment has the nucleotide sequence depicted in Fig.l. 

_ _ In another embodimerit of the_ invention, the cDNA molecule is encoded by a 
20 TCRa gene. In this case, the joining (J) gene sequences are selected from, but not limited 
. to, JaTA31, JaTA46, JaNewOS, JaS58, JaNew06, JaNew08, JaLB2A, JaDKl7and" 
JaTA39. 

According to this embodiment of the invention, the cDNA molecule having a 5' 
intronic J sequence including an in-frame methionine codon is selected from the group 



25 consisting of: 

— (i) the intronic JaTA3 1 gene sequence coding for the peptide: 
MAWH 

(ii) the intronic JaTA46 gene sequence coding for the peptide: 
MEAGWEVQHWVSDMECLTV 
30 (iii) the intronic JaTA46 gene sequence coding for the peptide: 
MECLTV 

(iv) the intronic JaNew05 gene sequence coding for the peptide: 
MTV 



(v) the intronic JaS58 gene sequence coding for the peptide: 
MCGSEEVFVVESA 



(vi) the intronic JaNew06 gene sequence coding for the peptide: 
MACYQMYFTGRKVDEPSELGSGL 

5 ELS YFHTGGSSQAVGLFIENMIST 

SHGHFQEMQFSIWSFTVLQISAPG 
SHLVPETERAEGPGVFVEHDI 

(vii) the intronic JaNew06 gene sequence coding for the peptide: 
M YFTGRKVDEPSELGSGLELS YFH 

10 TGGSSQAVGLFIENMISTSHGHFQE 
MQFSIWS FTVLQIS APGSHLVPETE 
RAEGPG VF VEHDI 

(viii) the intronic JaNew06 gene sequence coding for the peptide: 
MISTSHGHFQEMQFSIWSFTVLQIS 

15 APGSHLVPETERAEGPGVF VEHDI 

(ix) the intronic JaNew06 gene sequence coding for the peptide: 
MQFSIWSFTVLQISAPGSH 
LVPETERAEGPGVF VEHDI 

(x) -_the.intronicJocNew08 gene-sequence coding for the peptide: - — 

20 M WWGLILS AS VKFLQRKEILC 

(xi) tiie intronic JaLB2A gene sequence coding for tiie peptide: ' "~ " ~" 
MVG ADLCKGGWHCV 

(xii) the intronic JaDKl gene sequence coding for the peptide: 
MREPVKNLQGL VS 

25 (xiii) the introoic JaTA39 gene sequence coding for the peptide: 

MEVYELRVTLMETGRERSHFVKTSL;and 
(xiv) the intronic JaTA39 gene sequence coding for the peptide: 
METGRERSHFVKTSL. 

30 According to an alternative and more preferred embodiment, the novel intronic 

sequences and their corresponding peptides may be derived from human genetic material. 
Any known sequences, such as the joining segment of human Jp 2,3 gene, are expUcitly 
excluded from the claimed novel sequences. 



According to this embodiment of the invention, the cDNA molecule having a 5' 
intronic J sequence including an in-frame methionine codon is selected from the group 
consisting of: 

5 1) the intronic Jp2.3 gene sequence coding for the peptide: 

MGLSAVGRTRAESGTAERAAPVFVLGLQAV 

2) the intronic Ja2 gene sequence coding for the peptide 

M 

3) the intronic Ja3 gene sequence coding for the pep tide: 
10 MLLWDPSGFQQISIKKVISKTLPT 

" 4) the introiiic Ja6 gene sequence coding for the peptide: ' ~ 7 

MLPNTMGQLVEGGHMKQVLSKAVLTV 

5) the intronic Ja6 gene sequence coding for the peptide: 

MGQLVEGGHMKQVLSKAVLTV 
15 6) the intronic Ja6 gene sequence coding for the peptide: 
MKQ VLSKAVLTV 
7) the intronic Ja8 gene sequence coding for the peptide: 
MSEC 

- -8) - the intronic Ja9 gene sequence coding for the pept^^^ _ _ . _ _ 

20 MAHFVAVQITV 

9) the intronic Jal 1 gene sequence coding for the peptide: 

MGICYS 

10) the intronic Jal 3 gene sequence coding for the peptide: 

MKRAGEGKSFCKGRHYSV 
25 1 1) the intronic Jal4 gene sequence coding for the peptide: 
MLTTLI YYQGNSVIFVRQHS A 

12) the intronic Ja24 gene sequence coding for the peptide: 

MQLPHFVARLFPHEQFVFIQQLSSLGKPFCRGVCHSV 

13) the intronic Ja25 gene sequence coding for the peptide: 

30 M 

14) the intronic Ja3 1 gene sequence coding for the peptide: 

MGFSKGRKCCG 

1 5) the intronic Ja36 gene sequence coding for the peptide: 



MKKI WLSRK VFL Y WAETL 
16) the intronic Ja40 gene sequence coding for the peptide: 

MGKVHVMPLLFMESKAASINGNIMLVYVETHNTV 
the intronic Ja40 gene sequence coding for the peptide: 

MPLLFMESKAASINGNIMLVYVETHNTV 
the intronic Ja40 gene sequence coding for the peptide: 

MESKA ASINGNIMLV YVETHNT V 
the intronic Ja40 gene sequence coding for the peptide: 

MLV YVETHNTV 
the intronic Ja41 gene sequence coding for the peptide: 
M E E G SF I Y T IK G P W M THSLCDCCVI G F qT L A LI G II G E ' 
GTWWLLQGVFCLGRTHC 

the intronic Ja41 gene sequence coding forthcpeptide: - _ - 

MTHSLCDCCVIGFQTLALIGIIGEGTWWLLQGVFCLG 
RTHC 

the intronic Ja44gene sequence coding for the peptide: 
MESQATGFCYEASHSV 

In another aspect, the invention relates to antisense DNA molecules of any of the - 

20 cDNA molecules of the invention described above. 

The invention further relates to expression vectors comprising the cEJNA and 
antisense molecules of the invention, and to host cells, particularly manmialian cells, 
comprising said vectors. In one preferred embodiment the host cells are transfected 
mesenchymed human cells. 
25 The cDNA of the invention can be used to transfect mesenchymal human cells for 

inducing mesenchymal cell growth. Thus the invention relates to compositions comprising 
said transfected miesenchymal human cells for use in disorders requiring induction of 
mesenchymal cell growth, such as wound healing. 

The invention further relates to a method for inducing mesenchymal cell growth 
30 comprising the step of administering to a subject in need thereof autologous transfected 
mesenchymal human cells comprising a cDNA molecule according to the invention, in an 
amoxrnt effective to induce mesenchymal cell growth. This method is preferably appUcable 
s for enhanced wound healing. 
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17) 
18) 
19) 

20) 



21) 



15 



22) 




The antisense DNA molecules of the invention can be used to transfect 
mesenchymal himian cells for inhibiting or suppressing mesenchymal cell growth. Thus 

: . «i 

the invention relates to compositions comprising said transfected mesenchymal hvunan 
cells for use in disorders requiring inhibition or suppression of mesenchymal cell growth, 
5 such as in carcinomas. 

The invention further relates to a method for suppressing mesenchymal cell growth 
comprising the step of administering to a subject in need thereof autologous transfected 
mesenchymal human cells comprising an antisense DNA molecule of the invention, in an 
amount effective to suppress mesenchymal cell growth, such as for suppression of 
10 carcinomas. 

The invention further relates to -a polypeptideencoded by a DNA-molecule of the 

invention. In one embodiment, said polypeptide is a protein capable of being expressed on 
the cell surface or intracellularly, and is encoded by the nucleotide sequence depicted in 
Fig. 1 , more preferably, the protein of the amino acid sequence depicted in Fig. 1 . 
15 The invention still further relates to a synthetic peptide deduced from an intronic J 

sequence of a TCR. 

Examples of such peptides derived from non-human animals include but are not 
limited to: 



20 



(a) MENVSNPGSCIEEGEERGRILGSPFL 

(b) MGEYLAEPRGFVCGVEPLC 

(c) M.AWH_ . 

(d) MEAGWEVQHWVSDMECLTV 

(e) M E C L T V 

(f) MTV 



25 



_ . (g) M C G S E EV FY y E S A 



(h)MACYQMYFTGRKVDEPSELGSGL 
E L S Y F H T G G S S Q A V G L F I E N M fs T 
SHGHFQEMQFSIWSFTVLQISAPG 
SHLVPETERAEGPGVFVEHDI 



30 



(i)MYFTGRKVDEPSELGSGLELSYFH 
TGGSSQAVGLFIENMISTSHGHFQE 
MQFSIWS FTVLQIS APGSHLVPETE 



RAEGPGVFVEHDI 



(j)MISTSHGHFQEMQFSIWSFTVLQIS 



8 



APGSHL VPETERAEGPGVF VEHDI 
(k) M Q F S I W S F T V L Q I S A P G S H 

LVPETERAEGPGVFVEHDI 
(l)MWWGLILSASVKFLQRKEILC 
5 (m)MVGADLCKGGWHCV 
(n)MREPVKNLQGLVS 

(o)MEVYELRVTLMETGRERSHFVKTSL;and 
(p)METGRERSHF VKTSL. 

10 Examples of useful peptides according to the present invention derived from 

human-soxarces include but are not limited-to: — ... ... . .. 

i)MGLSAVGRTRAESGTAERAAPVFVLGLQAV 

"iO'M'LL W b P S G F Q Q I S I K K V I S K T L P T 
15 ill) MLPNTMGQLVEGGHMKQVLSKAVLTV 

iv) MGQLVEGGHMKQVLSKAVLTV 

v) MKQVLSKAVLTV 

vi) M S E C 

vii) MAHFVAVQITV 

20 '"viii)MGIC YS " "~ '"" 

ix) MKRAGEGKSFCKGRHYSV. _ „_._ 

x) MLTTLIY YQGNS VIF VRQHS A 

xi) MQLPHFVARLFPHEQFVFIQQLSSLGKPFCRGVCHS 
V 

25_ xi pMGFS KGRKCCG 

xiii) MKKIWLSRKVFLYWAETL 
~ xiv)MGKVHVMPLLFMESKAASINGNIML V YVETHNTV 

xv) MPLLFMESKAASINGNIMLVYVETHNTV 

xvi) MESK A ASINGNIMLV YVETHNTV 
30 xvii)MLV YVETHNTV 

xviii) MEEGSFIYTIKGPWMTHSLCDCCVIGFQTLALIGI 
IGEGT WWLLQGVFCLGRTHC 

xix) M T H S L C p C C y I G F Q T L A L I G 1 1 G E G T W W L L Q G V F C 
LGRTHC 



xx)MESQATGFCYEASHSV 



In still a further aspect, the invention relates to an antibody raised against a peptide 
as defined above. These antibodies, are useful as markers of mesenchjonal cells, for 
5 example for diagnostic purposes and for prognosis of cancer. According to one currently 
most preferred embodiment of the invention antibodies against peptide (b), are useful for 
diagnosis and prognosis. 

Antibodies to mesenchymal TCRp detect membrane structures, also observed 
following co-expression of recombinant mesenchymal TCRp and pTa cDNAs, suggesting the 
10 existence of a unique mesenchymal TCRp protein. Expression of mesenchymal TCRp mRNA 
correlates"" with ~ fast growth and tumorigeriesis and is cell cycle phase dependent. 
Overexpression of this TCRp along with pTa results in apoptosis, demonstrating association 
of these molecules with mechanisms of mesenchyme growth control. 

According to the present invention mesenchymal TCR may be either directly or 
15 indirectly involved in the regulation of stem cell growth and differentiation. 

Mesenchymal cells firom the bone marrow are knovra to be obligatory for the 
maintenance and renewal of hemopoietic stem cells in vitro, and critical for the 
maintenance of hemopoiesis in vivo. In fact, the growth and differentiation of cells within 
different tissues, and development of tumors, are all dependent on mesenchymal 
20 functions. It is now disclosed that the lack of TCR in mesenchymal cells causes loss of the 

ability of the mesenchyme to-support hemopoiesis. — - - 



BRIEF DESCRIPTION OF THE PRAWmCS 

25 Yig. 1 depicts the nucleotide sequence of the J^tJ-Cp2 mRNA transcript of the 

stromal/mesenchymal cell line, MBA- 13, and the deduced amino acid sequence encoded 
thereby. The cDNA products were obtained from reverse transcription (RT)-PCR analysis 
using TCR primers and sequenced. 

30 Figs. 2A-2F show flow cytometric analysis of P^^J-C^2 expression by 

mesenchymal cells. IVJSuse embryonic fetal fibroblast (2E) and different MBA- 13 cell 
strains (1-3; 2A-2C, respectively) were stained with preimmunized (black histogram) or 
inununized (green histogram) purified antibodies from rabbit serum. The rabbits were 



immunized to intronic Jp2.6 peptide (b) of the sequence MGEYLAEJPRGFVCG 
V E P L C. As a second an tibody, we used Fab FITC conjugated donkey anti-rabbit IgG. 
Staining with second antibody only gave an histogram shown in blue color. Cells stained 
with rabbit polyclonal antibodies to irrelevant peptide 1121 of the sequence 
5 RGGGGGRGGLHD, similarly produced and purified, served as negative control (brown 
histogram). Competition of antibody binding was performed by pre-incubation of the 
purified immvme serum with the specific immunizing intronic- jp2.6 peptide (b), for 30 
min at room temperature (2D, red histogram). Competition with irrelevant peptide 1121 
served as negative control (data not shown). The results of a single experiment, out of 3 
1 0 performed, are shown. 

Fig. 3 shows RT-PCR analysis of the novel TCRCp2 cDNA including an in-frame 
intronic J sequence designated ji^tj_cp2,_ obtained from MBA- 13 mesenchymal cell line 
and fetal primary cell cultures. The cDNA was obtained from RNA extracted from mouse 
15 embryonic fetal fibroblast and different MBA- 13 cell strains (1-3), RT-PCR was 
performed using the following sense pairs: 

exonic Jp2.6: 5'-CTATGAACAGTACTTCGGTC-3 or 
intronic JP2.6: 5'-ATGGGAGAATACCTCGCTG-3'; or 

" - - 5--CCCTAAATGGGAGAATAeC; and - 

20 antisense primer Cp3: 5'-CATCCTATCATCAGGGGGTTCTGTCTGCAA-3'. 

Products of 465 bp and 524 bp were produced, respectively. 

Fig, 4 depicts sequences of all possible versions of TCRap containing an intronic 
'5 end including an in-frame Met codon as collected from available data bases: the intronic 
25 Jp sequences jp2.1 and Jp2.6, and the intronic Ja sequences JaTA3 1, JaTA46, JaNew05, 
JaS58, JaNew06, JaNewOS, JaLB2A, JaDKl and JaTA39. 

Fig. 5 shows determination of generation time of different clones of MBA- 13 cell 
line. Eight individual clones were studied by PCR for expression of M-TCR (TCRP J"^*- 
30 J2..6C). Out of those, four were found to be negative (M-TCR" clones E4, C6, Gl, B7) and 
four were found to be positive (M-TCR^ clones C4, DIO, BIO, Bl). Cells were seeded for 
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different concentrations (10-^, 5x10"^ and lOVml) and cell growth was determined after 44 - 
46 hours. The population's generation time was calculated. 



Figs. 6A-6C show RT-PCR analysis of TCR expression in different cell lines and 
5 primary cell cultures. cDNA was obtained jfrom RNA extracted from different cell types, 
as described in the Materials and Methods section hereinafter, and RT-PCR was 
performed using the following primer pairs: Cpi and C|32 primers for TCRCp2 produced 
a 410 bp product (Fig. 6A); Cal and Tm or Cal and Ca2 for TCRCa produced a 356 bp 
or 138 bp product, respectively (Figs. 6B and 6C). 

10 

Figs. 7A-7D show mRNA expression of TCRCp (7A~7B) , TCRCa (7C) and " ~ 
CD3s7 ) D) mRNA transcripts. Poly A+ mRNA, from mesenchymal (MBA-13, AC-6, 

NIH3T3,. fetal-cell culture), epithelial (1C8) and endothelial-adipocyte (44Fl.l)-cell lines, - 

was Northern blotted as described in the Materials and Methods section hereinafter, and 

15 probed with the following probes: TCRCp , TCRCa and CD38. For the TCRCp chain, 
thymus RNA exhibited 1.3 kb (fiiU-length) and 1.0 kb (truncated) transcripts, while the 
mesenchymal MBA- 13, AC-6 and fetal cells exhibited a 1.1 kb transcript (Figs. 7 A and 
7B). For the TCRCa chain, thymus RNA and non-T cell lines exhibited a 1.6 kb 
transcript (Fig. 7C). For the CD38 chain, thymus RNA exhibited a ITS kb transcript, while 

20 non-T cells showed a transcript whose size was slightly larger (Fig. 7D). Hybridization 
signals for TCRCp were quantitated by densitometric scanning, and the signal value of 
MBA- 13 was 60 fold less than thymocytes. 

Figure 8. shows flow cytometric analysis of CD3s, TCRap and TCR yS anti gens _ 

25 expression by MBA- 13 cells. MBA- 13 cells were stained with FITC-conjugated TCRap, 
CD38 and with PE-conjugated TCRyS (line). For intracellular staining, cells were fixed 
and stained with FITC-conjugated TCRap using the Cytoperm kit. In all experiments, 
cells stained with isotype-matched FITC-conjugated rat anti-mouse IgG were also 
prepared as negative controls (fiiU line). The results of a single experiment are shown. 
30 ^ 

Figure 9. human TCR J2.3-CP. transcript was cloned from cDNA of cord blood 
mononuclear cells and anmiotic fluid cells.. The cloned transcripts were sequenced and 



were found to be identical. The lines above the sequence indicate, the boundaries of each 
segment. The predicted protein product is shown bellow the sequence. Bold font indicates 
an A to G transition that was found in both clones. 

5 Figure 10, Expression of GFP-TCR J2.3-Cp in 293T transfected cells. Western 

blot analysis. Each lane was loaded with lysate of 5x10^ cells, GFP-TCR J2.3-CP. was 
detected with Anti-GFP monoclonal antibody JL-8 Clontech (Palo Alto, CA). 

Figure 11. Mouse embryo fibroblasts from knockout (TCRP-/-) and wild type 
10_ mice, at passage 6 in vitro, were seeded at 8x10"* per plate into SOmm Falcon tissueculture 
plates and were incubated until reaching confluence. Bone marrow cells at 10x10^ were 
then seeded onto the adherent cell layers In. alpha, medium supplemented with 20% horse 
serum (selected to allow long term hemopoiesis) and 10"^M hydrocortisone. The cultures 
were incubated at 33°C. At the time points indicated half of the medium containing non- 
1 5 adherent cells was removed and new growth medium was added. The bars represent cell 
counts per plate at each time point. Red bars = wild type, white bars = knockout. 

" Figure 12. MEF from TCRp-/- and wild type aninials, at passage 10 were seeded 
as above. These cultures were then seeded with purified stem cells (1000 per plate). Other 
20 details are as in Figure 1 1 . 



Figure 13. |x heavy chain mRNA transcript detection by Northern blot analysis. ' 
Total RNA and poly A+ RNA samples were hybridized with heavy chain probe. Lane 1 
mouse spleen total RNA; Lane 2 MBA 2. 1 total RNA; Lane 3 MBA 2. 1 poly A+ RNA. 

25 

Figure 14. Immunoblot analysis of m heavy chain with goat anti mouse- \i chain. 



Cells lysates were loaded on 10% SDS gel and then transferred to Nitrocellulose 

-membrane Jnie-menibranejwas_blotted-with-goatanti=nibus^ 

Lane 2 - MBA 2.4 ; Lane 3 - MBA 2.1. 

Figure 15. Immimostain of MBA 2. 1 cells with goat anti mouse- |i chain and 
amplified with Biotinylated donkey anti goat and ABC kit. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to new mRNA transcripts and proteins encoded by 
these transcripts which, are short .versions of a and P TCR as detailed hereinabove in the 
Summary of the Invention section, and to uses of these molecules. 

While studying the interactions of stronial cell lines with thymic T cells, we used 
reverse transcription polymerase chain reaction (RT-PCR) to amplify TCR gene 
fragments. Unexpectedly, the MBA- 13 mesenchymal stromal cell line, derived from 
mouse bone marrow, was found to consistently express TCRp constant (CP) region, while 
cDNA from-a negative control tissue, i.e. liver, and from -several control cell -lines such-as 
pre-B cells, plasmacytoma and mastocytoma cells, did not produce PCR products using 
primers from the TCR gene. - 

F urth er studies with a variety of stromal cell lines, in accordance v^th the present 
invention, showed the existence of TCR gene derived mRNAs that encode short versions 
of the gene consisting of the constant (C) don:iain, which is identical to that of T cell 
rec^tOTra joining"^^^ 5' domain 

consisting of a nucleotide sequence corresponding to an intronia J .sequence (again one of 
several alternatives) including an in-frame codon for methionine. This mRNA lacks V 
region sequences. One of such molecules, namely a new version of a TCRp2.6, is shown 
herein to exist in mesenchymal cells and to encode a cell surface mesenchymal protein. 
Expression on the mRNA level has also been observed in the thymus. 

According to the present invention, the uncloned stromal/mesenchymal mouse 
MBA- 13 cell line was subdivided into substrains that either express or do not express the 
molecule of interest, i.e. the J*^^-Jp2.6-C protein and mRNA, on the mRNA and antigenic 



protein levels. We therefore single cell cloned MBA- 13 cells and obtained 8 different 
clonal populations by standard procedures. Out of these, 4 expressed the J"'^-Jp2.6-C 
protein (M-TCR"" clones C4, DIO, BIO, Bl) and 4 were negative (M-TCR" clones E4, C6, 
Gl, B7). Fig. 5 shows that all th^ cells positive for J'"^-Jp2,6-C had a population 
5 generation time (doubling time) of 15 hrs or less, which is considered very fast for 
mesenchymal cells. On the other hand, although the negative clones showed variable 
results, all grew much slower and 2 clones had a very slow growth rate with doubling time 
between 36-38 hrs. It is therefore implied that the expression of the gene of interest 
correlates with fast growth rate and that lack of expression results in retarded growth. 

10 These results are supported by preliminary data indicating that antibodies to TCRp 
constlmt region interfere with tIie'g?-o\^ " 

Thus, the expression or lack of expression of the mesenchymal TCR seems to 

control mesenchymal cell growth. The invention is therefore related to the use of the 

cDNA and antisense molecules of the invention derived from mesenchymal TCR mRNAs 

1 5 for expression in cells and tissues for the purpose of modulating stromal/mesenchymal cell 
growth and thereby their related tissue functions. For this purpose, the cDNA or antisense 
molecule is inserted in appropriate vectors such as, but not limited to, the retroviral vectors 
DCA/ and DCM/w that are being used in clinical trials in gene therapy (Bordignon et al., 
1995). Preferably, the vector containing the cDNA or the antisense molecule, imder the 

20 control of a suitable promoter such as that cDNA own promoter, will be used to infect or 

transfect suitable manmialian, preferably human, most preferably the patieiit' s autologous - — 

mesenchymal cells. The thus obtained genetically-modified mesenchymal cells are then 
administered to a patient in need thereof by an appropriate route and are expressed in the 
desired site or tissue. 

25 In~one embodiment, for the treatment of wounds, local application of the- cells — 

containing the cDNA moleciile can be used to induce mesenchymal cell growth thus 
enhancing the wound healing process. In another embodiment, mesenchymal cells of the 
tumor can be transfected with the antisense cDNA and then be used for treatment of 
localized solid timiors, to achieve regression of the tumor mesenchyme and subsequent 
3 0 regression of the tumor. 

The proteins eijcoded by the mRNAs of the invention are cell surface receptors of 
mesenchymal cells and may probably interact with ligands presented by neighboring 
hemopoietic or non-hemopoietic cells. Thus, in bound or soluble form, these proteins or 
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the peptides derived therefrom, may have modulatory effects on cells that bear said 
ligands. 

■ ^1 ~ . 

The proteins and peptides of the invention may be used as immunogens for 
production of antibodies that may be used as markers of mesenchymal cells. 
5 Thus the invention relates also to antibodies, particularly to polyclonal antibodies 

to the proteins and peptides of the invention as well as proteolytic fragments thereof such 
as the Fab or F(ab')2 fragments. These polyclonal antibodies are heterogeneous 
populations of antibody molecules derived from the sera of animals immunized with said 
protein or peptide antigen. 
1 0 The following are certain currently most preferred embodiments of human 

—sequences according to the present invention. In these embodiments, the methionine 
initiating the open reading frame is shown in bold italics, the amino acids that are 
translated from an intronic sequence upstream to J segments are shown in italics and the J 
segments are shown in bold, three dots denote the beginning of the CI segments. 

15 

Homo sapiens beta gene segment 
Jp2.3 (bases 198551 to 198627) 

MetGLSA V G R T RA E S G TA E R A A P V F V L G L Q A VS T D T QY ¥ G F G 
20 TRLTVLEDLKNVFPPEVAVFEPSEAEISHTQKATLVCLAT 

GFYPDHVELSWWVNGKEVHSGVSTDPQPLKEQPALNDSR 
Y C L S S R L-R V S'A T F W Q N P R N H F R C Q V Q F Y G L S E N D E-W T Q D " 

RAKP VTQIVS AEA WGRADCGFTSES YQQGVLS ATIL YEILL 
-_GK ATL YA V.L5Z1S ALVLMet AMetVKRKD-S RGStopl- - — . 

25 

Homo sapiens alpha gene segment 
Ja2 (bases 84269 to 84334) 

LLFKStopStopVGP VSLCNGVTYGMe/NTGGTIDKLTFGKGT 
HVFIIS... 



35 Ja3 (83376. To 83437) 

LQGIEAAMetStopREAHRPGENLGSTLTGCFQStopSLHFLS SK 
Met T I T T S Stop Stop Y E I Met A R Met Stop K V I N K Stop Stop LF Stop N I II II 
riEALLILRFTLSStopRERRIASLGNKRCKQQRPKEPFRMe/i 
40 L WDP SGFQQI^KK VIS KTLP TV GVQQCFQDfiljWIRDQTQ 
HPA... 



Ja6(79270 to 79331) 

- - 16 



QLQEKRHIKFPLLS VLAALSEAPCIStopLKSSRARPSECLPQ 
ASRVWCLYWGA G~S~R HGELLPCFSAD GKTV V F S P G Y T GATKE 
LSSPQPLAPAPGLQHSGALRTAVGDFLQLREYSGGF FRMet 
5 LPNTMetGQL VEGGHMetKQ VLSKA FirFCIRRKLHTYIWKR 
NQPYCSS ... 

Ja8(76346 to 76405) 

10 SIHGHHSCKKHV Stop L TN S Stop V W Met V K L P Stop VLSRTETL 
Stop L Y Stop Stop L F Stop LEY Stop Stop HFYITQGIQSRIFSWVLSDL 
LS.SSNGLRKIKVK Stop Stop D Stop MetPPTTLVHACRHRNTLSN 
Stop LACDLAILAMetAQ Stop Q G P I L Y R V Met SEC EHRLSETCI 
WNWHPTSGQS... 

15 

Ja9(75756 to 75816) 

Q Y N Stop S T R A Stop L L C E L Stop R N A G Stop RHFAHRTLALRDSLK 
20 ISSSPLFIFPIRKLRPREVGStopIVStopGQCELGLGLEPGDPGP 
GAIFCDCCLVN Stop T S D R Stop E V Stop V Met L I N R K N K Stop V L Q G 
EYKNVLLITSTLV Stop A P Stop T C S P A V V Stop K W K E K E Met A HF 
F^J^g/rFGNTGGFKTIFGAGTRLFVKA... 

25 

-.B2 - - . _ . - - _ .. _. 

Jall(72705 to 72765) _ 
"30 VNSGYSTLTFGKGTMLLVSP " ' " 

E H C Y Stop SSDVWFStopQKNPNIAVIPL Stop KEQGRGFFSESSS 
Stop DLSILCQSVLWIQDTYIFVSSAGPTCSASDHLSLICKMet 
R II F K L Met A Q L K P K Stop G S G I Y A D Y Stop SIWLINEGFLSFSLC 
RS W VEIPNT ANHFCMe/G/C75VNS G YSTLTFGKGTMLL VS 
35 P... _ 
Jal3(71282 to 71342) 

D Stop K I L E S Stop S Stop R K R Q K V W L S T S S S S D L A Stop t V N L G H S 
IFIYKMetKTFNITSDFLFStopFCGYIIGV YI YFKDKLIYVKVF 

40 CKFLNAIHSENIICL Stop NKKNYVRFRILLT Stop E F V G S Stop 

Stop NSHLHVICSPRHW Stop KALSLLLKYSGSNATQ Met KRAG 
EGKSFCKGRHYSVNSGGYQKVTFGlGTKTuQyiF... 

Jal4(70532 to 70583) 

45 . 

S YSMetLLKKFStopLIEERKII YKDMetSNLLNSGKMetRLCTGV 
D S Stop VKMetGVRA AIL WLVKQDYLVKLCKS PRKKStop VSE 
LSREYHLDCSQAFHYIYCTTMetVPStopKEAFSGLIPWLSLY 
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SSlKKGESSQSSHEGDSCMetLTTLIYYQGNSVIFVRQHSAyi 
YSTFIFGSGTRLS VKP... 



Ja24(60203 to 60265) 

5 

KTSSYLNDRATVVISCHLSSAEDWV Stop P Stop V N A Stop A G G F 
LSLQHLKRTPRLH Stop PQQSGFLPLPPGRCSSWHTPSLVS 
Stop K K R N Stop KRKGEKLISHI Met QLP HF V A R L F P H E Q F V F I Q 
QLSSLGKPFCRGVCHSVTTBSWGKhQFGAGTQVyyTF... 

10 

Ja25(59046 to 59105) 
QKDKASPLSLGRGQGCLSSQ 

AQAGGRKLStopG VP AEPRNTVGITMetVRILSLVPEPDCPCC 
PVSTVKWR Stop KMetSPVLDVGRSCRVLRPGVHRDLRSGDG 
15 E E G Stop KRNEKQNHKDNTEEGFIFGKENHKAVStopLTLEE 

MetHSFGGSLLRRALCRGKLSeStopVFDAEIITAfe/QKDKASP — 

LSLGRGQGCLSSQ... 

Ja31(51207 to 51263) 

ELGWLCSWKISLWV Stop ECTVPSNLCV Stop G Stop AHTYDSKS 
C Stop QIRFSFGSFMetPRNAKEF Stop KLISLAFLKETLFALCCR 
ANFSSYHKRPETQRKQKKKRKKKKTQGESNCPLTTVLCV 
. W Stop G F T Met G F S K G R K C C GJ^ N N ARI. Met FGDGTQLVVKP... 

25 

Ja36(45351 to 45411) 

KLGAVSLTCNLSILEGStopGRRITStopGQEFKTTLGNTVRPP 
S L "Q K I N K Stop N F F K N S Q A W Stop H A P V I L A t E E V E A G G S L V P R 
30 R S R L Q Stop AKNTPLHSSLDNKVRSCL Stop K Y I F K N I K.Stop I S . 

StopRRRKEMetKKIWLSRKV-FLYW"AETLCQTGANNL.FFGTGT - " 
RLTVIP... 

Ja40(39930 to 39990) 

35 

N Y K I Met SWVCLCGS Stop T G S R G E S Stop Met EYFRGFNSHLDA 

- Stop V L I G S L N Q T L Stop L I N Met H K D S Met R L K N FG-K IrG P N R S S E ^ 

DFL YELRYNPKStopITCRKIRGQGLS3/e/G^F//KMe/PZZFi»/c/ 
E S KA A S I N G N I Met L FyF^r/yjVrFTTSGf YKYIFGTGTRLKV - _ — 
40 LA... 

B3 

Ja41(37899 to 37961) ._ . . 

45 . 

Q L L S L Stop YLPE.TFTLEPHRIVSVHAPGCSQSRPARRSA G H R 
KTPDFITCHRAPSLRWQISILITHITVGSGDLVSNGL Met EEG 
SFIYTIKGPWMetTHSLC DCCVIGFQTLALIGIIGEGTWWLLQ 
G P'FC£Gi2 7'//CGTQIPGMHSTS AKAPRCWSHP... 



-• — 

Ja44(35064-to-35126) ^— : . 

5 LGPITHQV Stop QEGFIKIKPRNRKDKEFNSQCLQS Stop T Stop Q 
LLSLNHLVSTP Stop PTEVKEGNQQVMetL V K Stop VSGQSQLPS 
Stop ELILWSLGKGNASVRAHPGCPSGRDHGESSE Stop G S E H 
QMetESQA TG FC 5' FN T G T A S KL T F G T G T R L Q V T L ... 

10 

Having now generally described the invention, the same will be more readily 
understood through reference to the following example, which is provided by way of 
illustration and is not intended to be limiting of the present invention. 

15 EXAMPLES 
MATERIALS AND METHODS 

Human Cell culture 

293T cell line were grown in Dulbecco's modified Eagles medium (DMEM) 
20 supplemented with 10% fetal calf serum FCS) (Beth Haemek, Israel), supplemented with 
20m]VI L-glutamine, 60|ag/ml peniciUin, 100|ig/ml streptomycin and 50mg/L Kanamycin. 
Amniotic fluid cells were grown in AMF medium (Biological industries, Beit Haemek, 
Israel). 

25 GFP'TCRj2.3-CP Expression Vector 

The cDNA of human TCR J2.3-CP was amplified firom cDNA fi-om Amniotic fluid cells 
and from cord blood mononuclear cells using the ■ sense primer 

. 5'CCGGAArrCCATGGGGCTCTCAGCGGTGGand 

TCCCTAGCCTCTGGAATCCTTTCTC and ligated into EcoRI and BamHI digested and 

30 calf intestinal alkaline phosphatase-treated pEGFPCl (Clontech, Pafo Alto, CA). DNA 
sequence analysis of the GFP-TCR J2.3- Cpconfirmed the intended reading frame. 
Proceeding from the N to C terminus, the resulting fusion protein consists of GFP a linker 
sequence of 10 amino acids, and TCR J2.3-Cp ~ - 
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Transfections 

293T cells were plated at 70% confluency in 6 well plates and transfected with 1.6 \xg of 

^ <£ , 

GFP-TCR J2.3-C6 construct using the calcium phosphate transfection method. 



5 Western Blot Analysis and Fluorescence Analysis 

For immunoblot analysis, 24 hrs after transfection 5X10^ 293T cells were lyzed on ice in 
Tris 20mM pH 8 containing 1% Triton, 140mM NaCl, 10% glycerol, ImM EGTA, 1.5 
mM MgCL2, ImM Sodium vanadate. Cell lysates were clarified by centrifiigation at 
15,000 g for 10 min at 4''C, and boiled after addition of SDS-sample buffer (5% glycerol, 
10 2% SDS, 62.5 mM Tris-HCl pH 6.8, 2% 2-mercaptoethanol, 0.01% bromophenol blue). 

Extracts were subjected to 12% SDS-P AGE, blotted and probed with Anti-GFP 
monoclonal antibody JL-8 (Clontech, Palo Alto, CA) and secondary antibody was goat 
anti-mouse-HRP (Sigma). Chemiluminescent signals were generated by incubation with 
the ECL reagent. The gels were exposed to X-ray film. 

15 

(a) Cell lines and culture: 

Several cell lines used herein in the examples originated in the inventors' 
laboratory or were obtained firom other sources: mesenchymal MBA-13, MBA-15, 14F1.1, 
NIH/3T3, AC-6, AC-11 and FBMD-1 cells; control C2C12, ICS, MPC-11 and AB-8 cells; 
20 and MC/9 mastocytoma cells. 

The cell lines were cultured by standard procediires such as in DMEM containing 
10% FCS or with RPMI 1640 (GIBCO) containing 7% FCS, 2 mM 1-glutamine, 5x10'^ 
M 2-mercaptoethanol and 1 mM sodium pyruvate (B). Cell lines were cultured in DMEM 
containing 10% FCS and D-9 CM containing E^-S and IL-4, or cultured in DMEM 
25 _ __containing 20% FCS. 

(b) Primary cell cultures: 

(i) Bone marrow: Mouse bone marrow cells were obtained firom femur and tibia of 
1-2 week old female C57BL/6 mice. Bone marrow cells were removed aseptically by 
30 flxishing culture medimn through the marrow cavity using a 1ml syringe fitted with a 27- 
gauge needle. 1 x 10^ cells/ml ^yere seeded in DMEM with 20% FCS (Bio Lab, Israel) 
and cultured for 4-5 days at 37*'C and 5% CO2 atmosphere. The plates were washed and 
covered with fi-esh culture medium. After 3 weeks, a monolayer was formed. The cells 

* - " — - * 2a — 




were passaged monthly at a split ratio of 1:10 using 0.5% trypsin (Sigma, St. Louis, MO) 
containing 0.02% EDTA. 

(ii) Fetal fibroblast: Mouse embryo were chopped in PBS solution and treated with 
0.5% trypsin and 0.02% EDTA at ST'^C for 15 minutes. The supematant was collected 
5 and treated again with trypsin for 30 minutes. The cell suspension obtained was then 
washed a few times, resuspended in DMEM containing 10% FCS to a final concentration 
of 10^ cells/ml, and cultured for 4-5 days at 37^C and 5% CO2 atmosphere. When a 
fibroblast monolayer was formed, it was trypsinized for 5 minutes, and the cells were 
washed and resuspended as indicated before. This cell suspension (2x10^ cells/ml) was 
1 0 cultured again for 4-5 days and then collected. 

— - -(iii)-Thymus and liver cells were obtained from Balb/c naice, 6-10 wee 

(c) Proliferation Assay: 

Stromal cells were seeded at 1 x 10^ cells/ml on a 96-well round-bottom microplate 
15 (Falcon, CA) for 48 hours at 37°C in a humidified atmosphere of 10% CO2 in air. The 
subconfluent cultures were supplemented with the relevant antibodies and incubated for an 
additional 48 hours. The cells were then pulsed with 1 mCi/well of ["^H] -thymidine 
(Nuclear Research Center, Negev, Israel). After 24 hours, the cells were harvested, and 
the incorporation of tritiated thymidine was determined- Briefly, the supematants were 
20 aspirated, the cell monolayer was washed repeatedly with PBS to remove excess 

thymidine and extracted with O.IN NaOH 0.2 ml/well. A volume of 0.1 ml of the cell - 
extract was added to 3 ml scintillation liquid/vial (Quicksafe, A. Zinsser, Germany) and 
the radioactivity was coimted in a liquid scintillation analyzer (1600TR, Packard, CT). 
[^H] -thymidine incorporation reflecting the DNA synthesis was expressed as the 

-25 stimulation index and_was calculated as the ratio of the mean of the experimental samples ^ 

to the mean cpm of the control sample. Untreated cells or cells treated with irrelevant 
antibody served as control. 

(d) Antibodies; 

30 The following monoclonal antibodies (mAbs) were used in the experiments: 

fluorescein isothiocyanate (FITC)-mAb anti-CDSe (clone 145-2C11); low azide no 
endotoxin or FITC-conjugated hamster anti-mouse TCRp (clone H57-597); phycoerythrin 
(PE)-conjugated hamster anti-mouse TCRy5) GL-3). All antibodies were purchased 
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from PharMingen, San Diego, CA. Goat anti-hiiman IgM (Kalestab, Denmark), FITC- 

conjugated goat anti-mouse (Sigma, Israel) and mouse anti-rat IgG (Jackson 

^ ~- — — — - — — 

Ltnmunoresearch Labs, West Grove, PA) served as control antibodies. Hybridoma 
supematants of anti-TCRp (clone H57-597) and anti-CD3e (clone 145-2C11) were used 
5 for activity assays. FITC-conjugated goat anti-hamster IgG was purchased from Jackson 
Immunoresearch Labs. Anti-rabbit FITC Fab fragments was used as a second antibody to 
detect staining with rabbit polyclonal anti-peptide 1121 and anti-Jp2.6 peptide (b) 
antibodies. 

10 (e) Flow Cytometry: 

" Cells were washed with PBS without Ca^^ and Mg^^ containing 0.02% sodium 

azide and incubated for 30 minutes at 4°C with FITC-conjugated anti-mouse CD3s (clone 
145-2C11) or FITC-conjugated TCRp (clone H57-597) or anti-jp2.6 peptide (b) 
antibodies. As second antibody for anti-jp2.6 peptide (b) antibody, FITC-conjugated 
15 donkey anti-rabbit IgG was used (Jackson Immunoresearch Labs). For intracellular 
staining, cells were fixed and stained with TCRp using the Cytoperm kit (Serotec, UK). 
In all experiments, cells stained with isotype-matched control immunoglobulins were also 
prepared as negative controls for the surface and the intracellular staining. After washing 
with PBS, cells- were- analyzed- for fluorescence with a FACScan (Becton Dickinson>^^ 
20 logarithmic intensity scales. In most cases, 5 x 10^ cells were scored using Lysis n 
software (Bectbn Dickinson). — . - 

(f) Immunofluorescence: 

Stromal cells were seeded at 10^ cells/ml in chamber slides (Labtec slides: Nunc, 
■ 25 USA) (400 ml/well) and incubated for 24 hbunTaf 37*^C~in a'humidifiedTim^^ of 
10% CO2 in air. The sUdes were washed in PBS (without Mg^^ and Ca^^) and were either 
imfixed or fixed in 3.7% paraformaldehyde in PBS for 20 minutes and permeabilized with 
0,5% Triton X-100 in fixing solution for 2 minutes. The cells were washed with PBS for 5 
minutes and blocked with normal sheep serum for 45 minutes and then stained with the 
30 relevant antibodies for 30 minutes. After incubation, the cells were washed with PBS, 
stained with the fluorescent second antibody for 30 minutes, washed, embedded in 50% 
glycerol in PBS and cover slips were mounted and sealed. Fluorescence was examined 
s using a Zeiss fluorescence microscope (Zeiss, Oberkochen, Germany). 



(g) RNA Isolation and Northern Blotting: 

Total RNA was extracted by Tri-Reagent (Molecular Research Center, Cincinnati, 
OH). For Northern blotting, poly A+ mJRNA was obtained using oligo dT magnetic 
5 columns (Promega, Madison, WI). 5-30 jag mRNA were Northem blotted and probed 
using standard techniques with probes for the following regions: TCR Cp, TCR Ca and 
CD3e. The probes were labeled with [^^P]-dCTP by random priming (Prime-a-Gene, 
Promega, Madison, WI), prehybridized at in 50% deionized formamide, 2 x 

Denhardt's solution, 0,1% SDS, 5 x SSPE, 100 mg/ml boiled salmon sperm DNA. 
10 Hybridization was performed at the same conditions with 1x10^ cpm/ml labelled probe. 
Filters were washed twice with 1 x SSC, 0.1% SDS at 42°C for 30 minutes- and then 
washed twice with 0.1 x SSC, 0.1% SDS at 55°C for 30 minutes. 



fh) PCR Analysis; 

15 Total RNAs were reverse transcribed to cDNAs by incubating purified total RNA 

at 37°C for 60 minutes in the presence of MMLV reverse transcriptase. The primer pairs 
used for CD3s were as follows: sense primer, 5'-TGCCCTCTAGACAGTGACG-3' ; and 
antisense primer 5'-CTTCCGGTTCCGGTTCGGA-3'. The TCR derived primer pairs 
useH wefe as follows: -- --- ^ 



20 


Cp5 


:1' 


-ATGTGACTCCACCCAAGGTCTCCTTGTTTG-3';::. 




Cp5 


:2' 


-AAGGCTACCCTCGTGTGCTTGGCCAGGGGC-3'; 




CP5 


:3' 


-CATCCTATCATCAGGGGGTTCTGTCTGCAA-3' ; 




Cp5 


:5' 


-CATCCTATCATCAGGGGGTTCTGTCTGCAA-3'; 




ep5 


-- : 6' 


-TTeAGAGTCAAGGTGTCAACGAGGAAGG=3'r 


25 


Cal: 


5'-AAGATCCTCGGTCTCAGGACAGCACC-3' ; 



Ca2: 5'-ACTGTGCTGGACATGAAAGCTATGGATTCC-3'; or 

Tm: 5'-GATTTAACCTGCTCATGACG-3' . 

For PCR, thirty cycles of amplification were carried out using the following 
conditions for each cycle: denaturation at 94°C for 5 minutes, annealing at SS^C for 2 
30 minutes, and extension^at 72°C for 2 minutes. 

m Rapid Amplification of 5' and 3' Ends fRACE^; 



5' and 3' RACE was performed for the cloning of the TCR Cp chain of MBA- 13 
cells using the Marathon cDNA amplification kit (Clontech, Palo Alto, ' CA). Adaptor, 
ligated cDNA was prepared from MBA- 13 mRNA according to manufacturers' directions. 
Hotstart-Touchdown PCR was performed as follows: 94 ""C for 5 minutes (xl cycle), 94°C 
5 for 1 minute and 74''C for 3 minutes (x5 cycles), 94°C for 1 minute and 70°C for 3 
minutes (xl5 cycles), 94°C for 1 minutes and 68'^C for 3 minutes (xlO cycles). Specific 
primers were used paired to the adaptor primer of the kit. The RACE products were 
cloned into the pGEM-T plasmid (Promega) and transfected into E, coli JM109 cells 
(Promega). DNA was purified and sequenced using an automated DNA sequencer 
10 (Applied Biosystems 3 73 A, New England Nuclear, Boston, MA). 

(i) Statistics: 

Data are presented as the mean ± standard error of the mean. Student's t-test was 

performed to determine significance. 
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UNIQUE TRUNCATED TCR IN MESENCHYMAL CELLS 

Figure 1 shows the nucleotide sequence of a cDNA that was cloned from the 
stromal/mesenchymal cell line, MBA- 13, that shows a Jp2.6 flanked by an intronic J (ji^t, 
Jp2.6-C). - - _ - - 

20 The J^Wp2.6-C mRNA encodes a putative protein that according to available - 

literature (Irving, 1998) should be capable of being expressed on the cell surface. We 
therefore raised polyclonal rabbit antibodies by irmnxmizing against a peptide sequence 
deduced from the jp2.6 intronic sequence as follows: NH2-LAEPRGFVCGVE-COOH, 
the peptide herein designated peptide (b). For this purpose, peptide (b) conjugated to KLH 

25 was injected into 2 New Zealand rabbits using Complete Freund's Adjuvant for the first 

boost and incomplete Frexmd's Adjuvant for additional boosts Pre-immune^serum was ""^ 
collected before the first boost and immune sera were collected after the additional boosts. 
Reactivity of the serum with the peptide (b) was tested by ELISA. The serum was purified 
on a peptide affinity colimm (eluted in O.IM glycine pH 2.5 and dialyzed to PBS). The 

30 purified anti-peptide (b) antibody was also tested by ELISA. 

The iiimiunize3"rabbit serum was processed by isolating the specific antibodies 
using a colimm of the immunizing peptide (b). These antibodies were then tested for their 
' ability to recognize various cell types: MBA-13 cell strains 1, 2 and 3, mouse embryonic 



fetal fibroblasts and thymus cells as shown in Fig. 2. Whereas thymus cells were not 
stained (Fig. 2F), as judged by FACS analysis, two strains of the MBA- 13 mesenchymal 
cell lines showed prominent cell surface stedning by the polyclonal antibodies (Figs. 2A, 
2B). On the other hand, one strain of the MBA- 13 cell line was negative (Fig. 2C). A 

5 striking finding is that we found correlation between the expression of the J^^-Jp2. 6-C 
mRNA (Fig. 3) and the reactivity of the antiserum with the stromal cells. Thus, the two 
cell strains that expressed ji^t-Jp2.6-C mRNA, also reacted with the antibody whereas one 

of the strains that did not show any ji^t-Jp2.6-C mRNA, also did not give any signal in 
flow cytometric analysis using the antibodies to the intronic peptide (b) (Fig. 2C, clone 3). 
10 The specificity of the detection of the antigen by the antiserum was further verified 

using competition assays with the soluble immunizing peptide (b) that reduced the ability 
of the antiserum to stain the cells (Fig. 2D), This strongly supports the conclusion that 
J^^-JP2.6-C protein- is -present-on the -surface of the- MBA-13 cells. It is noteworthy that 

thymocytes do express J^^^-jp2,6-C on the mRNA level but are not reactive with the 
15 antibody (Figs. 2F and 3). This in fact should be expected since most thymocytes express 

productively TCRp and suppression of the expression of other transcripts should occur. 

On the other hand, in mesenchymal cells that lack recombinases, no complete TCRP 

molecules are formed which allow the expression of ji^Wp2.6-C. 

The above findings were made using a permanent cell line (MBA-13) derived in 
20 our laboratory. We further aimed, to find' out whe&er primaiy mesencl^nmal cells also 

express the J^t-jp2.6-C mRNA. As shown in Fig. 2E and Fig. 3, primary fibroblasts firom 
mouse embryo clearly express the gene on the protein and mRNA levels. 

Data base survey indicated that among the seven jps known, also Jp2.1 can 

theoretically encode~a~molecule~~such"as~ji^tjp2:6- analysis" "using" 

25 appropriate primers detected this mRNA ia the MBA-13 celLline. Among the 47 possible 

m 

Jos, 9 could theoretically have a composition of intronic J with an in-firame methionine 
codon. These sequences are shown in Fig. 4 and includer~JaTA31v JttTA46, JaNew05, 
JaS58, JaNew06, JaNew08, JaLB2A, JaDKl and JaTA39. Preliminary PGR analysis 
indicates that at least some of these versions of the a chain £ilso exist. In addition there are 
30 3 possible Ja molecules initiated by a methionine firom within the exonic coding region 
(not shown). 



It is known from the T cell research field that TCR(3 cannot operate as a functional 
receptor unless coexpressed with pTa. We therefore examined the expression of the latter 
in the mesenchymal cells. Indeed pTa is expressed by the MBA- 13 cell line as judged by 
RT-PCR. Thus, these mesenchymal cells seem to express a pToc/ji^Wp2.6-C complex 
5 which is structurally related to a reported TCR complex containing pTa and an 
experimentally truncated TCR (Irving, 1998). The latter complex has been shown to be 
sufficient for intracellular signaling suggesting that the complex in MBA- 13 is likely to be 
effective in signal transduction. 

The study of expression of TCR was extended to a variety of stromal cell lines 

10 derived by the laboratory of the present inventors or obtained from other laboratories, as 
well as to primary stromal cells fi-om the bone marrow and primary mesenchymal cells 
from mouse embryos. Specific stromal cell clones, but not all clones tested, expressed 

TCRp .. - Similarly ,-TCRa- was consistently foxmd in particular stromal cell clones (e.g., the 

MBA- 13 stromal cell line expressed both CP and Ca, whereas the MBA- 15 stromal cell 

15 line did not express Cp but was positive for Ca (Figs. 6A-6C). Similar TCR amplified 
PCR products were observed in cultured primary embryo fibroblasts (Figs. 6A-6C), 
indicating that the expression of TCR was not a bizarre characteristic of in vitro passaged 
stromal cell lines. Rather, TCR gene expression, as judged by PCR amplification, was 
common to primary mesenchymal and in vitro passaged cells of this originT Indeed, bone 

20 marrow mesenchymal cells,, seeded in vitro and selected by . passaging to remove 
contaminating hemopoietic cells, also showed clear TCRap fragments of the expected 
sizes in PCR analysis. TCR gene expression was not found in B cells, mast cells or liver 
cells (Figs. 6A-6B). 

As shown in Figs. 7A-7B, TCRap mRNA was detected in the MBA- 13 stromal 

25 cell line and also in primary fetal and bone marrow fibroblast cultures. The sizes of the 
TCRa transcript corresponded to that found in thymic T cells, whereas^ the size of the 
mRNA detected by the TCRp probe was about LI kb as compared to 1.0 kb and 1.3 kb 
detected in the thymus. Of significance is that this shorter mRNA version was 
consistently foimd in different stromal cell lines, as well as in primary mesenchymal cells. 
30 A 1.0 kb mRNA species has been reported in bone marrow-derived immature precursor T 
cells. The relationship between the mesenchymal 1.1 kb mRNA species and that found m 
early bone marrow thymocytes remains to be examined. 
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The above data thus demonstrate that cells of mesenchymal origin do express TCR 
receptor complex on the mRNA level. In addition to expression of TCRaP mRNA, 

■ : ^ . . . . 

expression of CD38, which is an essential component of the fiinctional TCR complex, was 
observed (Fig. 7D), Both the size of the PGR amplified product and the mRNA detected 
5 by Northern blotting deviated slightly from the sizes detected in control T cell-derived 
cDNA. Flow cytometric analysis of stromal cells using an antibody to TCRaP constant 
region indicated that 34% of the MBA- 13 cell population was stEuned at low intensity 
fluorescence (Fig. 8). These stromal cells were negative when probed with antibodies to 
TCRyS. Importantly, no TCRap was observed in cell lines that did not show TCRaP 
10 mRNA, These data substantiate the above-described results using antibodies to the 
inSonic sequence of jp2.6 

TRUNCATED MESENCHYMAL TCR IS ASSOCIATED WITH HEMOPOIETIC 

STEM CELL GROWTH CONTROL AND DIFFERENTIATION 

1 5 Since our experiments v^th mesenchymal cell lines indicated that these cells bear 

cell surface TCR molecules we reasoned that in TCR deficient (knockout) animals (TCRP- 
/-) the mesenchyme should be devoid of such surface TCR structures and consequently 

that these pells would not be recognized bylantirTCR.m^ 

mouse embryo fibroblasts (MEF) from wild type and TCRP-/- C57Bl/j6 mouse embryos at 
20 day 13.5 of gestation. We chose to study embryos rather than mature mice since the lack 
of TCR causes immune depression in the mice which could result in secondary effects on 
the mesenchyme. Immunohistochemical staining of MEF from TCRP-/- versus wild type 
mice showed that indeed the former do not show surface dotted staining while MEF from 
wildtypemice did. ' * ' " 

25 Mesenchymal cells from the bone iziaiTOw are weU known to be obUgatory for the 

maintenance and renewal of hemopoietic stem cells in vitro. Moreover, these cells are 

critical for the maintenance of hemopoiesis in vivo. This function of the mesenchyme is 

not restricted to blood cells. In fact, every tissue and organ is composed of a stromal 
mesenchyme support that interacts with the other, tissue specific cell types. Thus, the 
30 growth and differentiation of cells within different tissues, and the development of tumors, 
are all dependent on mesenchymal functions. We tested whether the lack of TCR in the 
. TCRp-/- mouse would results in a change in mesenchymal cell function. To this end we 
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seeded either bone marrow cells or purified stem cells onto confluent layers of 
mesenchymal cells from the wild type and TCRp-/- mice xmder conditions that allow long- 
term bone marrow cell proliferation (i.e.. Dexter type long term bone marrow cultures). 
The proliferation of bone marrow cells in the cultures was followed during one month 
5 following initial seeding of bone marrow cells. The results presented in Figure 1 1 and 12 
show that mesenchymal cells from TCRp-/- passaged 6 times in culture had an inferior 
ability to support hemopoiesis in culture compared to wild type controls. Further 
passaging of the MEFs resulted in complete loss of hemopoeitic supportive ability of the 
TCRP-A MEF whereas the wild type MEF were highly active. It is concluded that the lack 
10 of TCR in mesenchymal cells causes loss of ability of the mesenchyme to support 

hemopoiesis. These results, indicate that the mesenchymal TCR may be-either directly or 

indirectly involved in the regulation of stem cell growth and differentiation. 

MESENCHYMAL CELLS EXPRESS OTHER MEMBERS OF THE 

15 IMMUNOGLOBULIN SUPERFAMILY 

The finding that mesenchymal cells express TCR genes raised the possibility that other 
members of the immunoglobulin (Ig) superfamily are expressed in the mesenchyme. We 
screened a series of stromal mesenchymal cell lines derived in our laboratory including 

onejubtypejthat sh^ properties wlfliendo&elial^^^ (MBA-2.1 cells). Using JIT-PCR 

20 we discovered that the MBA-2. 1 cells express an abundant amount of mouse p. chain 

mRNA. Northem blot analysis (Figure 11) verifies that this is the case. More importantly, 
we obtained evidence that the mu chain protein is expressed by this cell line. Indeed, 
Westem blotting detected a band that corresponds to about 50 kDa in size (Figure 12) 
which is the size predicted by the mRNA sequence. 

-25 ^Truncated heavy chain (mouse)_-MBA2^1 

Sequence I+j2 
atgggtttttgtacacccactaaaggggtctatgatagtgtgac 
„ tactttgactactggggccaaggcaccactctcacagtctcctcaS _ _ 

30 Protein 
I+j2 

MGFCTPTKGVYDSVTTLTTGAKAPLSQSPS 
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We deduced the latter from our experience with the TCR showing the mesenchyme 
expresses Ig superfamily molecules which are truncated i.e. lacking the variable part and 
possessing a J region preceded by an intronic sequence including a codon for methionine. 
PGR analysis verified that MBA-2.1 cells do express such an mRNA. In addition to 
5 Westem blotting we also identified the protein using immunohistochemical staining of 
MBA-2.1 cells using antibodies to \i chain (Figure 13). 

We thus find that at least one type, and possibly more, of stromal cells express the Ig \i 
chain and may present this protein as a surface molecule. The expression of the mu chain 
10 in the mesenchyme is expected to regulate or be associated with growth/differentiation 
control of these cells. Thus, both TCR and |i chain, are known to be linked to the cell 
growth/differentiation machinery and thus can be used to control stromal functions. The 
TCR appears to be most abundant in mesenchymal stroma whereas the \i chain seems to 
be abundant in endothelial stroma. 

15 

USE OF MESENCHYMAL TCR OR Ig IN CONTROL OF CELL GROWTH OR 
DIFFERENTIATION 

The cDNAs encoding these molecules can be used to control cell growth by either 
expressing the sense or the antisense sequences, depencing on the intended purpose of the 

20 treatment - I 

In the case of tumors the stroma enhances tumor growth. It is therefore desirable to inhibit 
or ultimately to block stromal growth and thus it is appropriate to apply the antisense to 
either of the genes in order to shut off their expression. The same thing is true for diseases 
such as myelofibros is when the bone marrow becomes loaded with mesenchy mal cells that 

25 block normal hemopoiesis and should be eliminated. 

On the other hand it may be important to increase the expression of the TCR gene in 
conditions requiring more mesenchymal cells such as in improper wound healing. By the 
same token, the mu chain may have overlapping or complementary functions to TCR and 
may be used in a similar manner, for other purposes relating to endothelium, i.e. to 

30 suppress neo-vascularization in tumors on the one hand and to enhance vascularization in - 
diseases that involve defective blood vessel formation, on the other. 
Our present experiments show that the TCR affects hemopoiesis, and it is likely that the 
chain has similar or complementary functions. 
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^Having-now.fiilly-described-certain-preferred-embodiments-ot 

be appreciated by those skilled in the art that the same can be performed within a wide 
range of equivalent parameters, concentrations, and conditions without departing from the 
spirit and scope of the invention and without xmdue experimentation. 

While this invention has been described in connection with specific embodiments 
thereof, it will be understood that it is capable of further modifications. This application is 
intended to cover any variations, uses, or adaptations of the inventions following, in 
general, the principles of the invention and including such departures from the present 
disclosure as come within known or customary practice within the art to which the 
invention pertains and as may be applied to the essential features hereinbefore set forth as 
follows in the scope of the appended claims. 

All references cited herein, including journal articles or _a^^ or 
unpublished U.S. or foreign patent applications, issued U.S. or foreign patents, or any 
other references, are entirely incorporated by reference herein, including all data, tables, 
figures, and text presented in the cited references. Additionally, the entire contents of the 
references cited within the references cited herein are also entirely incorporated by 
reference. 

... Reference to known method steps, conventional method steps, known methods or 
conventional methods is not in any way an admission that any aspect, description or 
embodiment of the present invention is disclosed, taught or suggested in the relevant art. 

The foregoing description of the specific embodiments will so fiilly reveal the 
general nature of the invention that others can, by applying knowledge within the skill of 
the art (including the contents of the references cited herein), readily modify and/or adapt 
~"for~ various applications "such specific embodimentS7~without~imdue"~experimentation; 
without departing from the general concept of the present invention^ Therefore, such 
adaptations and modifications are intended to be within the meaning and range of 
equivalents of the disclosed embodiments, based on the teaching and guidance presented 
herein. It is to be imderstood that the phraseology or terminology herein is for the purpose 
of description and not of limitation, such that the terminology or phraseology of the 
present specification isjo be interpreted by the skilled artisan in light of the teachings and 
guidance presented herein, in combination with the knowledge of one of ordinary skill in 
the art. 
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CLAIMS: 



1 . A cDNA molecule encoded by a T cell receptor (TCR) gene, said cDNA 
molecule lacking V region sequences and comprising a constant (C) domain and a joining 

5 (J) region sequences, and a 5' intronic J sequence upstream said J region sequence 
including an in-frame methionine codon 

2. The cDNA molecule according to claim 1, encoded by a TCRp gene. 

3. The cDNA molecule according to claim 2, wherein the joining (J) gene 
sequence is selected from JP2.1 and Jp2.6. 

10 4. The cDNA molecule according to claim 3, wherein the joining (J) gene 

" sequence is~jp2. 1 and said 5' intronic J sequence including an in-frame methionine codon ' 
codes for a peptide of the sequence MENVSNPGSCIEEGEERGRILGSPF 
L as depicted in Fig. 4. 

5. The cDNA molecule according to claim 3, wherein the Joining (J) gene 
15 sequence is jp2.6 and said 5' intronic J sequence including a methionine codon codes for a 

peptide of the sequence MGEYLAEPRGFVCGVEPLCas depicted in Fig. 4. 

6. The cDNA molecule according to claim 5, haying the nucleotide 
sequence depicted in Fig.l. 

_ 7. The cDNA^molecule of clam gene sequence 

20 is the intronic jp2.3 gene sequence coding for the peptide: 

MGLS A VGRTR AESGT AERA AP VF VLGLQ A V 

8. A cDNA molecule according to claim 1, encoded by a TCRa gene. 

9. The cDNA molecule according to claim 8, wherein the joining (J) gene 
sequence is selected from human or murine Ja genes. 

25 1 0: The cDNA molecule according to claim ~ 9~wherein ~ said" 5 ' intronic""!^ 

sequence including a methionine codon is selected from the group consisting of: 

(i) the intronic JaTA3 1 gene sequence coding for the peptide: * 
M AWH 

(ii) the intronic JaTA46 gene sequence coding for the peptide: 
30 MEAGWEVQHWVSDMECLTV 

(iii) the intronic JaTA46 gene sequence coding for the peptide: 
MECLTV 

' (iv) the intronic JaNewOS gene sequence coding for the peptide: 



MTV 

(v) the intronic JaS58 gene sequence coding for the peptide: 



MCGSEEVFV VES A 

(vi) the intronic JaNew06 gene sequence coding for the peptide: 
5 MAC YQMYFTGRKVDEPSELGSGL 

ELSYFHTGGSSQAVGLFIENMISTS 
HGHFQEMQFSIWSFTVLQISAPGSH 
L VPETERAEGPGVFVEHDI 

(vii) the intronic JaNew06 gene sequence coding for the peptide: 
10 MYFTGRKVDEPSELGSGLELS YFHTGG 

S S Q-A V G L F I E N M I S T S 

HGHFQEMQFSIWSFTVLQISAPGSH 

LVPETERAEGPGVFVEHDI 

(viii) the intronic JaNew06 gene sequence coding for the peptide: 

15 MISTSHGHFQEMQFSIWSFTVLQISAPGSH 
LVPETERAEGPGVFVEHDI 

(ix) the intronic JaNew06 gene sequence coding for the peptide: 
MQFSIWSFTVLQISAPGSH 

_L VP E T E R A E G P G V F V EH D I 

20 (x) the intronic JoNewOS gene sequence coding for the peptide: 
MWWGEILSAS VKFLQRKEILC 

(xi) the intronic JaLB2A gene sequence coding for the peptide: 
MVGADLCKGGWHCV 

(xii) the intronic JoDKl gene sequence coding for the peptide: 

25 M R E P V"K:N"L Q G L V s — " ; — — 

(xiii) the intronic JaTA39 gene sequence coding for the peptide:. 
MEV YELRVTLMETGRERSHF VKTSL;and 

(xiv) the intronic JaTA39 gene sequence coding for the peptide: 
METGRERSHFVKTSL. 
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11. The cDNA molecule according to claim 8, wherein said 5' intronic J sequence 
including a methionine codon is selected from the group consisting of: 



(i) the intronic Ja3 gene sequence coding for the peptide: 

MLL WDPSGFQQ I S I K K V I S K T L P T - - 

(ii) the intronic Ja6 gene sequence coding for the peptide: 
MLPNTMGQLVEGGHMKQVLSKAVLTV 

(iii) the intronic Ja6 gene sequence coding for the peptide: 
MGQLVEGGHMKQ VLSKAVLTV 

(iv) the intronic Ja6 gene sequence coding for the peptide: 
MKQVLSKAVLTV 

(v) the intronic Ja8 gene sequence coding for the peptide: 
MSEC 

(vi) the intronic Ja9 gene sequence coding for the peptide: 
MAHF V A VQITV 

(vii) — the intronic Jal 1 gene sequence coding for the peptide:, 

MGICYS 

(viii) the intronic Jal 3 gene sequence coding for the peptide: 
MKRAGEGKSFCKGRHYSV 

(ix) the intronic Jal 4 gene sequence coding for the peptide: 
MLTTLIYYQGNSVIFVRQHSA 

" (x) the intronic Ja24 gene sequence coding for the peptide: 
MQLPHFVARLFPHEQFVFIQQLSSLGKPFCRGVCHSV 

(xi) the intronic Ja3 1 gene sequence coding for the peptide: 
MGFSKGRKCCG 

(xii) the intronic Ja36 gene sequence coding for the peptide: 
MK KIWL S R KV F L Y W A E T L 

(xiii) the intronic Ja40 gene sequence coding for the peptide: 

M G K V H V M P L L F M E S K A A S I N G N I M L V Y V E T H n TV 

(xiv) the intronic Ja40 gene sequence coding for the peptide: 
MPLLFMESKAASINGNIMLV Y VETHNT V 

(xv) the intronic Ja40 gene sequence coding for the peptide: 
MESKAASINGNIMLV YVETHNTV 

(xvi) the intronic Ja40 gene sequence coding for the peptide: 
MLVYVETHNTV 



(xvii) the intronic Ja41 gene sequence coding for the peptide: 
MEEGSFIYTIKGPWMTHSLCDCCVIGFQTLALIGIIGE 
GTWWLLQGVFCLGRTHC 

(xviii) the intronic Ja41 gene sequence coding for the peptide: 

5 MTHSLCDCCVIGFQTLALIGIIGEGTWWLLQGVFCLG 
RTHC 

(xix) the intronic Ja44gene sequence coding for the peptide: 
MESQ ATGFC YEASHSV 

10 12. An antisense DNA molecule of any of the cDNA molecules of claims 1-11. 

13. An expression vector comprising a DNA molecule according to any one of 
claims 1 to 1 1 . 

14, A host cell comprising a vector according to claim 13, wherein the host is a 
mammalian cell 

15 15. Transfected mesenchymal human cells according to claim 14. 

16. A method for inducing mesenchymal cell growth comprising the step of 
administering to a subject in need thereof autologous transfected mesenchymal human 
cells comprising a cDNA molecule according to any of claims 1 to 11, in an amoimt 
effective to induce mesenchymal cell growth. 
20 1 7. A method according to claim 1 6 for wound healing. 

— 18. A method for suppressing mesenchymalT cell growth comprising the step of - 
administering to a subject in need thereof autologous transfected mesenchymal' hiiinan 
cells comprising a DNA molecule according to claim 12, in an amount effective to 
suppress mesenchymal cell growth. 
. 25 . 19- . A.method according_toxlaim-16-for-suppression of. carcinomas, 



20. A polypeptide encoded by a DNA molecule according to any one of claims 
1 to 11. " "" ' • • 

21. A protein capable of being expressed on the cell surface or intracellularly 
encoded by the nucleotide sequence depicted in Fig. 1 . 

30 22. A protein according to cleiim 19, having the amino acid sequence depicted 

in Fig. 1 . 

23. A synthetic peptide deduced from an intronic J sequence of a TCR. 
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24. The synthetic peptide according to claim 23 selected ficom the group 
consisting of: ^ 

(a) MENVSNPGSCIEEGEERGRILGSPFL 

(b) MGEYLAEPRGFVCGVEPLC 

(c) M A W H 

(d) MEAGWEVQHWVSDMECLTV 

(e) M E C L T V 

(f) M T V 

(g) MCGSEEVFVVESA 

(h) MACYQMYFTGRKVDEPSELGSGL 

ELSYFHTGGS-SQAVGLF-IE-NMISTS - -- 

HGHFQEMQFSIWSFTVLQISAPGSH 

L VPETERAEGPG VF VEHDI 

(i) M Y fTg R K V D E P S E L G S G L 
ELSYFHTGGSSQAVGLFIENMISTS 
HGHFQEMQFSIWSFTVLQISAPGSH 
LVPETERAEGPGVFVEHDI 

G)MISTSHGHFQEMQFSIWSFTVLQIS 
APGSHLVPETERAEGPGVFVEHDI 
(k)MQFSIWSFTVLQIS 

. - -,: A E G- S H LV P E T E R A E G P G V F V E H D I - 

(l) MWWGLILSAS VKFLQRKEILC 
(m) M V G A D L C K G G W H C V 
(n)MREPVKNLQGLVS 

(o).M.E3?LY_E L R VLT L M E TJ3_R.E.R.S.H.E_V_KXS.L; and. 

(p)METGRERSHFVKTSL. 

♦ 

25. The synthetic peptide according to claim 23 selected from the group consisting 

of: 

i)MGLSAVGRTRAESGTAERAAPVFVLGLQAV; 
u)MLLWDPSGFQQISIKKVISKTLPT; 
iii)MLPNTMGQLVEGGHMKQVLSKAVLTV; 
.iv)MGQLVEGGHMKQVLSKAVLTV; .. 
v)MKQ VLSKAVLTV; 
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vi) M S E C; 

vii) MAHFVAVQITV; 

viii) M G I C Y S; ' 

ix) MKRAGEGKSFCKGRHYSV; 

5 x)MLTTL I Y YQGNS VIF VRQHS A; 

xi) MQLPHFVARLFPHEQFVFIQQLSSLGKPFCRGVCHS 

V; 

xii) M G F S K G R K C C G; 

xiii) MKKIWLSRKVFL Y WAETL; 

10 xiv)MGKVHVMPLLFMESKAASINGNIMLVYVETHNTV; 
xv)M.P_LXFJV[.ESKAASJ.NjCjNIMLV YVE.THN.T . . . 

xvi) M E S K A A S I N G N I M L V Y V E T H N T V; 

xvii) MLV YVETHNT V; 

xviiiJM EE GSFIYTIKGPWMTHSLCDCCVIGFQTLALIGI 
15 IGEGTWWLLQGVFCLGRTHC; 

xix) MTHSLCDCCVIGFQTLALIGIIGEGTWWLLQGVFC 
L G R T H C; and 

xx) MESQATGFCYEASHSV. 



26. An antibody raised agaiiist apqitiHe^ccording 'tb^on^ 

27. " The antibody according to claim 26 raised against a peptide in^claim 24. _ 

28. ' - The antibody according to claim 26 raised against a peptide in claim 25. : 

29. Use of an antibody according to claim 26 -28 as a marker of mesenchymal 

cells. 

30. Use of a polynucleotide or peptide sequence essentially as shown in the 
specification. 



For the Applicants, 

Patent Attomey 
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ABSTRACT 

Mesenchymal cells are unexpectedly foxind to express specific truncated versions 
of T cell receptors and related proteins of the immunoglobulin superfamily, as exemplified 
by the mu chain. Mesenchymal T cell receptor (M-TCR) gene products either directly or 
5 indirectly controls hemopoietic stem cells. Antisense therapy can be used to prevent the 
proliferation of hemopoietic cells where appropriate, and antibodies could be used to 
reduce M-TCR function. Conversely, over-expression of the M-TCR could lead to 
increased hemopoiesis, for example in the processes of stem cell transplantation or 
following chemotherapy. 
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1 i^^Q^ 5. Iq jp2, 6 — ___ 

1 MG2Y. LAEP "R G F V "c " ' G. .V B P L 18 

1 TTCCCTAAATGGGAGAATACCTCGCTGAACCCCGCGGGTTTGTGTGTGGGGTTGAGCCTC 6 0 

1 f ■ JpZ 6 1 f Cp2 ^ 

19 C SySQrF GPG!rRLTVLSDI,R 38 

^ 1 TGTGCTCCTKTGAIiCAGTJiCTI^CGGTCCCGGCACCXGGCTCACGGTT 120 

39. NVTP?KV SL?2PSKA2IA NK 58 
121 GAAATGTGACTCCACCCAAGGrCTCCTTGTTTGAGCCATCAAAAGCAGAGAOTGC^^ ISO 

59- Q JC A T -L - V C L A R- G— F - p- H V * S Xj S 78 

181 AACAAAAGGfcTACCCTCGTGTGCTTGGCCAGGGGCTTCTTCCCTGACCACGTGGAGC^^^ 2 40 

75 WWVNGKBVHSGVSTDPQAyK- 93 

241 GCTGGTGGGTGAATGGCAA.GGAGGTCCACAGTGGGGTCAGCACGGACCCTCAGGCCTACA 30 0 

99 E SNYSYCLSSRL RVSA TFWH 113 

301 AGGAGAGCAATTATAGCTACTGCCTGAGCAGCCGCCTGAGGGTCTCTGCTACCTTCrGGC 3 60 

119 NPRNEFRCQVQF5GLS2EDK 138 

361 ACAATCCTCGAAACCACTTCCGCTGCCAAGTGCAGTTCCATGGGCTTTCAGAGGAGGACA 4 2 0 

139 -WPEGSPKPVTQNXSABAWGR 158 
421 AGTGGCCAGAGGGCTCACCCAAACCTGTCACAC AGAACATCAGTGCAGAGGCCTGGGGCC 4 8 0 

159 A- D C -G- I T S~A— S- X E ~Q 'G V I. ' S A I I," 178 

481 GAGCAGACTGTGGAATCACTTCAGCATCCTATCATCAGGGGGTTCTGTC 540 

179"'- 2 I I, "L" G r A" T"~r Y^ 'K^ iT' ' L" S "G" L ~V 

541 "TCTATGAGATCCTACTGGGGAAGGCCACCCTATATGCTGTGCTGGTCAGT^ " oOO 

199 KAMVKICICNr s'* . - - - > . . 

601 TGATGGCCATGGTCAAGAAAAMAATTCCXGAGAC^ 650 

651 CTTCACCCTGGCCATAGATTTTCCTGCACCTTCTCTAATTCCTGTTCCT^^ 720 



721 TCTTCTTCCTCCATGGATATCCATCCTTCCTCGTTGACACCTTGACTCTGAAA 77 3 



4 
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■Sftqnences of intronic Jf\ sequeTices containinp- Met: 

{Green = nomenclature; M = Met; Blue = jp exon; = continuation of C^2) 

J62 1 KGSREVEPPFSPYHVNHQQSIRTCMGNYELIKKH 
Stop VEKStopTLCGKEVTSPFSLE AT WTP T GS L QI S NS LCQ 
T L S E 

StonMDrRSQAKSGISSSrStopDRPHARSRLPYQFWRStopM 
ENVSNPGSCIEEGEERGRILGSPFLLCNYAEQFFGPGT 

RLTVL _ - 

J62 6 ELLGNC S GEFWGFWRLYPEFPSRALEREAE StopQG 
D F P Stop M- G E Y L A E P R G F V C G V E P L C S -Y- E-Q_Y-F-G P G TLR LTV 

L ■ . • 

.^^equences of intronic Jo. seouen ces contain ing Met: 

JaTA3 1 " V S K K K K K K K'S" V T I L'Stop N S"E p-TTE G^A: I N S S L L G S 
LDP GStopNVLEHCTGLLPS PKDDP Stop C QDRS S FLW GGG 
QWIFAVI VFCLAHS PRLWStopPETSPQSTTQEQRVKGStop 

LN 

StopGERDIGH VRTRRNFTQK.KNCHLGRCStopS VSM AEVT 
PPPCPRLVS QLRHGHStopQKGGFLS S LKTNLAES HLPS S 
PNEPVVSVDALGSVRRVFAVAEGSRLTRRARWGRTYRG 
WTEASPCLHS S CAAStopSS CGFStopTGGRGGWGRGAIPK 
AVACFGICS G LLC LPPWERTHLASRRLD VAGQEDT GVG 
GiNSFRGEGERGGRTVVEGVTGGSMSRM Stop S E Stop V K F K 



K ... 
ITFGAGTKLTIKP. 



•JaTA46 Stop VFLPGRWEPKStopEVDRDISNPPCKP LVStop 
L P T V D T V Stop TIStopRTLSHIDEGSDVVHTStopEDSRDLSL 
VTVSDCMPI VVHSRVQQTKDRDIKIRWTLSStopPHLCNQ 
MIFTGSLANGC VAStopS LTISPLLSPWLS FGSLSLT StopNL 

KStop 

SIYStopIIRFLGCITHKKMTSRHININPEERGQRALS QT 



ALStopPHQRStop YFRVQESFPQAGWLERGHGS ALRQAME 
AGWEVQHWVS D ME CLT V V t G S G G.KLT LG A GT_R.LQ V N 



JaNewOS Stop V KD Stop GYPKTKStopVCGFAVLCSFGGCMS 
LPPRSLCITLMGLCStopLMKSGHSKDLDEEViriTAFFHY 
Stop LR r Stop RS A Stop R Stop FI N VR LM F V LRStop Y StopK P NN S K 
IRLS 

S VTStopTHIHTHSHTHILTHWHNHTHTHTES QS HTHTHS 
HTSTITHTLTQPHTHSLSLSLSLS LSLSLSLSLSLPRQ 
CNCIWFPSRNGCCVCLTStopDMQS YQLVS WLGFCYCStop 
FS VKTLP VKEA WCYQPStopSCHYSNHiYTStopPFYYFIS 
LKLAQLIRIQCWGNKTSGFStopSSSEStopLHSQLLVLRG 
CSKPSQTLGTKAARRKASTRGEDD VAFLGLPLGPSCLL 
VIVRPQMTVNS GGSNAKLTFGKGTKLSyKS 

JaS58 " W V Stop R F H V T A-. V A L C S F Stop T S L L H L F Stop L E T L 
GFRLSFLFKKQSLStopSKStdpQDLLCLLSFHI VTKAGRIC 



4/1-5 



SK-lJGX-R-IrrrA-FeV-BW-J^Stop-^^^^^ 

StopYS 

KVKATTVAS KVLQAWS VLQGETWGN WLTFHGKIT GML 
FV 

VGLLLLLLSS LSLSLKETStopYNTFStopLS GFEStopLGI Q 
MCITCSWQGSRAVVLNLPNVVAPSPPKTIKLFCCYFIA 
' VTLLLLStoptGMStopIS YMQLIStop Y ATP VKGSLNP QRRS 
ALQDESRCCRGRWSTVSNVRGArELGRNTMPTFEEKKN 
SSLGLEQDStopPLFLVSPLPLEKKPFICNGLSRLM S F 
S top M R F H V L T S top S top D S L G R R S L L P L Q V S top Stop V F-5 top D 
Stop VGKVNCT A KIRRA GINS QPLLMLSLStop NRNQIR ML 
SS VCVHTPPRASStopFDStoTjCQStopLIQIFRHLSEQTS LG 
S L C LN Stop L S R Y L H N C QI C FT L C C I D S A Stop Stop K Q M R L C 
FPRSFSPRRS SLPPSKStcpHLFTQRED VQRVTStop LI A A 
ASLHLYDSLP WKRLKHFIR LIS Stop TDStopQPN Stop E BR N 
1 R F Stop A S FL W F Q A TH L EH-L V RH L R N T G A'R RE VV S L'C G 

• LVFLS CTENFTQ FEES KStopVENStopQPGIHMYTKQS Stop 
ASALSGSTVWFPHSPTPAPFISNTYIILFSFSFEFLSA 
MPSHNPSTYHCLSNPRMDGSGTGRVLFSGPSAEPLKKC 
■RLY-PS SStopVATRRLGRGQDEEKPQES GTASLWStop YIR 
LNLLSGLKCFSFHLEPMCGSEEVFVVESATVADRLCKC 
ADI WIWHKSHS MST 

JaNew06 KCVFSCSLGLEQYCSLHPQIFSRRIQCLALQTL 
P V Stop PLKGSYSFF Stop K Stop HRRIPFNVANCGGDScopTAQ 
GPNLCS S LLStop GQLCLLSHRStopTS ES G GLFPSLAFPVD 
EVVL 

STNFIVKDTHDRQLLPYFSLNKFFLC Stop Stop L Stop Q H I S 
ANEFL VIQINSS VTStopT VAS YPIIQNSLTHHS AAAHCA 
S_SNPDLHASS NKAKRMACYQM YFTGJLKVDEPSELGS G 
L " ' 
•- ELS YFHTG GS S QAVGLF I ENMIS TSHGHFQEMQFS I WS 
_ FTVLQISAPGSHLVPBTERAEGPGVFVEHDrTVSSNTN _ 
KVVFGTGTRLQVLP 

JaNewOS Stop VM FH FL MF Stop N.S LP L S Stop R C S E C R V GK L 

- HMLGHGGQHS CTG YSTAQPDTTSPTTGETAPTLPPDTK 
IFLIY YLIStopRAKGKrKKLCPESILKSPRPSPPYPHStopS P 
ADCK 

^F N V I F.G_SY Stop KStop StopGFLCLMTP TV S_L PSJF I K G_L LFC 

VWPLLAS WFCPHAPLCLFQG WAGDNS FKSHFD VTDNR 
D 

KVLAKCNTAHGV-FSRHTTSQL-FSS VQKHGHSYLMS AIY 

SDTAKCSFKAGTRDFLWDLFLRLTMGWAFSGSSE'MPS 

W 

IPALPMEILWS GStopTAKPDMFLLYRLLQGLEIRTLREN 
K S F G Stop M G R L LD G S I RK R N.D Stop Q E E RP KKNT G Q A L G 
W 

• GGVGMSRKMVT VGIQEAGSLSStopEGKQGFLStopLKrvPS 
QLS NLNQQGHLPFPS DPP VHVGMPLPPT MV estop EVGR 
G " 

I D QE Y V Stop H S Stop G P L FK H ET P E S V R G A K S L G P R R E M Q 
Q SNS SQ QVWRSTE'QDPVLALCLTPLAS PDHTAHP S SFS 
StoDpQESKVLDREREIPStopPGQVQKGWS'GAQGWFLKTL 

S WISIStoDFLIYNKFStopLSStoD VIRKMFLLStopTIP VKGK 

DNIYRGPLLRCQFPPWASM WWGLILS AS VKFLQRKEIL 

_C.LPG-TGS.NRLTFGKGTKFSLIP _ . _ . 
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JatB-2A- — r ■ - ■ - . 

N VVS VTPCPY-LLSR YKWSKQILGFHStopHSE.TDN CVLDI 

LOKEGFOSKGS HYFYStopLTHKEAGDN WKVPGE YLGFQ 

. K ADMA.Q CMH5 Stop KI PStopL-T FI E Y LL Y A C V N A P C T L S HL 

LWGRFYPTFKlGKVEIVTKWLRENGGPSStopTS SR-P GCPH 
CGLS OPGSCStopGLYRMKStopP V VLVTTS S VLSQStopP 
Stop CLStopEQGVR Stop DSLCFLDSDTLKQNGECVHEQFHS 
GSMVNGQStopTNLKRSSLWLESStopPFSTPLSSLPTFLS 
S WTFIS G KPLHRCLCStop Stop RS QIKN Stop ERLSPG HTKN 
LRRStop LFFQ Y LKN S C V D KGR G Stop H Q RQN Q K QStop M K R 

PSFS GMLLNGA VGGQAPLStopSLES ALQGLHSGS SGLR 
W 

RALWKEFLWHFRLWISCELEVLRPHDPS lEDKRV G YIC 



MIS QC S KWGKKRREREREREREREREREREREREMP Stop 
RRAR GStopTKEVGStopLCRGQIStopS lEVFIS S ALEStopN. 
PSiMStop VLVTEA VFStopTGKQDQGSEGLPIStopTLS KGC 
_Y.IAFStopStopERTLA VERLLLP QI I C LLR C S L Stop R K S D C 
"LPStopLLGAWGKDLGKLRADRRSFSALHSQARERG WG 

• M V 

GADLCKGGWHCVDRGSALGRLHFGAGTQLIVIP 

jaDKl Stop V CLFLWIPNLIHC Stop DKCKLFR H VS G 

VSTVPIHPDITGS K VPSHAFPVLTRKTGS SLYCWQAQ 
StopGSRLEDASDAQQPAWDCPGRESCSEMPSSLPLGirL 
Stop LS ST T Stop 

ARPCLSVAYSIPASHTCGCANILIEASGRSStopGSSMLL 
FStop GKA SHStopStopS KAGStopLDSPPPKS LHIPGS GLQ V 
Q T T M L V F V-Stop V L D M EP G G A C-t Q G E H F-I G-Stop A I S L A H - 
P VSIFFStopERISWStopYSHLVHRQKDD YD VPRWHTVI W 
SQALIFPPSIFRCLSVKVISSSMSPGGRLACCPSSAVA 
WM A S S C Y PT Stop L Stop CIP f I HL-TLT V-YLLrFPy S StopMY C - 
HAT V ML FIVS SVSS VVPIStopTKIQRPN CLPCLKI I VLE 
KKLEFCCCLYRHStopELRSLA VARTGYDFCSVStopLHTP 



QP. 



JaTA39 Stop V P D S W Stop L Stoo RPPLSHSLYHTDDHMPYH 



DKRKFTRRTVTICStopTLVKMKVSTGA GAYCNSGYQKD 
Q-ALARKKLNKStopStopVDLVKLLQIFFKNQYVSELTGEYS 
AAILSGFSYS YGTTVVEPCKRGFHGLNSMLSLYSSNQK 
GGIPSR 

TPKREES StopMLITSIStopDHSRLSIFVRQHGTTIYNVF 
I W G T R H H S top R D A S top S top G C S top D P L N L P Q Y L Stop G T V V K 
BLMVHADKHIPCMGKLSKStopGCRTGCEQDRSCRNPRN 
N 

S S RRADPEERAAQLKHIQVPStopICFD S CTGPALS VKRK 
CLIILHKLIStooGStop VNVCKNILQILKC YPHIKYGSIK 
QQKI LKL GQ S' St&pTL LRStop RDGV OS CGS- VAT GTG Stop KH 
PLSLMEVYELRVTLMETGRERSHFVKTSLTVQILGLTR 
GLELGQNSKSFQ 
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TCR Cp '^^^ 
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lntron_5LiO_J62^ 



J62.3 



_CB2 



.Intron 5' to Jp2.3 ■ ZZZT- so 

1 ^cggggccctcagcgg.ggg , ^ . ^ ^ r a r a ^ 20 
1 !4 G L s A ^ J(32.3^ 

- ■•~~::::r-c-ccga^^ 

V "-^ ^ ^ - - ^ - ^ " ' ' 



41 'T " S""' 



, --aa^ccccacacccccg^gcciggcc^ca 240 

I gacccaccacaagcag=c.__.-----u----.--c. ^ ^ c L A T SO 



""r ? S Z >■ 



o : 



, i s --ccsaccacr-ccacsgc 200 

2^- rccrzc-sccrcraccacgigcagc.gacc-^r = - = V ._. ^ .^q 

3L 'c- - V ? = - V E - c 

. caaccacrccaca-cac 3c0 

301 gcacccagcacacac=cgcaccccc-c==-,g-gc=vw-»--- - ^ ^_ 

10 i C- V S ? ? ? ^ •-• =- •« 

- ■- .-^-v-r-f- -..c.---^rrccagaaccc.ccgcaaccsccccjl20 

aLccg!cacc«.accg.c^™gcc^ 
-.5lclg.gS|^ca^^^^ 

201 K" A T L Y V u 

678 

661 aaggattccagaggctag • ' 225 

221 K D S R G * 
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